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ABSTftACf OF DISCIiOanBli! 



Disclosed la a procedure for the production of mechani- 
cal pulp from a fibrous product. To reduce a refining energy, the 
fibrous product is subjected to an enzy«,e treament in which an en- 
zyme acts o« ligaia in the fibrous product, when oxidizing en- 
zymes are used, it is preferable to adjuat the redox potential to 
the cptimam level characteristic of each oxidation-reduction en- 
zyme by aieana of suitable oxidation-reduction cheniicals. i„ addi- 
tion to reducing the refining energy consumption, the en.jnne 
treatment also improves the strength properties and the blue 
reflectance factor of the pulp. 
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PROCBDUBB FOR THE PRODUCTION OF PDLP 

The present Invention relates to a process for the pro- 
duction of mechanical pulp from a fibrous product. 

The production of Bechauleal puj.p from a fibrous pro- 
duct, s«ch as Whole wood, wood chipa, chipa or refined pulp is 
«ainly iaipiemented by mechanical methods . The production of 
aechanieal pulp ia based on the utilization of friction. Energy 
in transferred to the wood in a co«press-releaee process generat- 
ing frictional heat which softens the wood so that individual 
fibres can he released. 

Traditionally, mechanical pulp la produced either by 
grinding or refining. These methods have tba disadvantage of a 
high energy consumption, but they also have the advantage of a 
high yield (about 95%). i„ more advanced versions of the refining 
method, heat (TMP, thermcmechanical p«ip, and possibly also chemi- 
cals (CISMP, „e used. «oreover, it has recently been established 
that th« energy consumption in the defibratlon and refining of 
wood can be reduced by allowing white-rot fungi to act either on 
wood Chips or on pulp produced by « single refining operation. 
Bowever, this method has the disadvantage that the required reac- 
tion time is several days, sometimes even weeks. Besides, the 
reaction requires sterile conditions. These circumstances are an 
Obstacle to large-scale and economical ntlll^.tion of the method. 

^ Object Of the present invention is to create a solu- 
tion that allows the refining energy requirement to be reduced 
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fron. its present level. According to the invention, the fibrous 
product subjected to an en.y«e treatm^^t In v,hicb an enzyme 
acts on lign« in th. fibrous product, when the fibroua product 

treated with enzymes acting on lignin, generated e.g. by «hite- 
rot fungi, in the presence of guitable deoxld«t3, antioxidants or 
salts, a reduction In the refining energy is achieved even if a 
Short reaction tiz„e i, u.ed, and „o aterili.atlon of the ra« mat- 
erlol is necessary. 

m the procedure of the invention, the raw n«terial sub- 
jected to enzyme treatment may be either whole wood, wood chip«, 
ur palp refined one or «,ore times. Bowever, the enzyn^ action re- 
quxres a good contact with as large a fibre area as possible. 

m»e purpose of the enzyme treatment is to «,odify the 
structure of the lignin in the fibres in «uch a way that the 
fibres will co.e apart «ore eaeily during mechanical refining 
The desired result is achieved by treating the fibrous product 
w.th an oxidizing enzyme and adjusting the redo, potential with a 
suitable oxidation-reduction chemical, .be enzyme to be ueed is 
preferably phenoloxldase, lignin peroxidase, m«n.anese peroxidase 
or a mixture of theae. a «o.t suitable en.y»e is pheaoloxidase or 
laccase produced by white-rot fungus Coriolus veraiculum. The 
temperature range of the en.yme treatment may be prefer- 
ably 40-70-c, and the pfl range 2.0-10.0 preferably 4.0-8.0. when 
oxxdi.xng enzymes such as phenoloxidase , lignin pero.id.,e ^d 
-nganese peroxidase are used, it is preferable to adjust the 
redox potential to the optimum level charapteristic of each 



FEB 15 2001 16 = 32 FR BUCKMftN EXEC OFFICE 901 o-^a cao„ 

ur-hiCE 901 276 6890 TO 15404281720 



2030186 



- ^ - - 74131-1 



oxl.atio„.red.ctio« e„zy„e by <„ea„s of suitable oxldaticn- 

o^ygan, a„tlo.iaa.t3, .u,ar« or sugar derivatives, organic acids 
inorganic ^alts, used either by tbe^selves or 1„ „ixtare.. 

in the following, the invention is described in detail 
by the aid of oxaapUs of einbodi«e«ts bas.d on laboratory tests 



10 H . ' — «fl„.a spruce wood palp eXutrl- 

ated m tap water 30 tbat the „i«ture obtained had a consi^ency 

2.9%. By adding corlolus vergicu^ 
fixture, a »i.ture with a laca^ae activity of 0.5 a/™i a«d an 
i^^itial redo« potential of appro,, lOD^v aa „eaaured agalnat the 

Pteleotrode was obtalnea irm^ * - 

^* temperature of the mixture during 

tbe enaywe treatment wag 20 'c and the tre>fct«„ 

<- «nB uae treating time was 30 mln. 

Aft«r the eazyiw treatment, sodium hydroxide (in an 
-u„t Of 4* Of the dry matter of the mixture, was added to the 
mixture, .be mixture was then stirred manually for 30 min 
20 <^Oncentrated, centrif ugali.ed, homogenized 'and 

With a dl * '^*^'"* ' - -'^-^ 

w h a ^^^^^^^^ ^^^^^^ 

ured. Whereupon a sa^^ie of ,00 g (average, was ta.en. .he sam- 
Pie was analy^ed to determine its freeness value Ccs.>, fi..e dis^ 
tribution, fibre length and shives content. ,n addition, a 
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circulation water sheet was produced from the sample and analyzed 
to determine its density, tensile index, tear index, light scat- 
tering coefficient, light absorption coefficient and blue reflec- 
tance factor. 

Tables 1 and 2 show the results of the analytical tests 
reflecting the refining result and the quality of the pulp, m 
addition to the above-described test (test 3) illustrating the in- 
vention, two reference tests (tests 1 and 2) and two additional 
tests (tests 4 and 5) were carried out. The results cf these 
testa are also presented in Table 1 below. The teats were 
performed as follows? 



P. 30/45 



FEB 15 2001 16=32 FR BUCKMAN EXEC OFFICE 901 pve ^p.. 

"-lut 301 276 6890 TO 15404281720 P.31/45 

4 203G186 

Hl\ ' J^^l"^"^^ *^"*>^ ^0 enzyme treatment and no water i 

refining and analyses were performed as above (test 3). j 
IT ' ''^•'^^^^'^ '^^^t): NO enzyme treatment of the pulp 

IT ZIT\ ^7^^^*"^^"^ Of the enzyme tre.t.ent 

lLrT^\ L respects, the treatment corre- 

sponded to that described above (test 3). 

Which 'LJ''^ ""t":^ ""'^^"^ tree^t^ent in 

Which the reaction mixture contained ascorbic acid In an -f 

a™d"a:o:et;srr;:: p": —^'-^ - 
test is .thin ^r.:.T.:z2:: i™r " ^^^^ 

!hich 'L subjected to an enzyme treatment in 

Which the reaction mixture contained ascorbic acid in an 
amount Of 0.3 and .0 m« of 30di.» chloride. Otherwise 
the teat corresponded to that described above (test 3) The 
procedure represented by this test is within -7 
the present invention. '""^ °* 

cl r '^^^^ ^*f^«in3 energy 

once-refined TMP puln ±s uti^-i^^t.^A u 

as orovld^^ h T ^-^^ected to an enzyme treatment 

as provided by the Invention. 

and ''^ '^^^^ "^^^ ^^^^ reflectance factor 

case Of : TT"" ^^""^''^^ in 
case of the control pulp, 

invent'ion'^^r T ' 

above Lt th f '° en,bodi.ent described 

Of Ihl . . f ^ "^^^''^ "ithin the scope 

of the following claims. ^ 
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TEST 2 




TEST 3 




TKST 4 


TEST 3 


untreated 
pulp 


1 Pulp with 
1 laccase 


1 . 

1 Pulp with 
1 laccase and 


T ' — 

J Pulp with 

1 laccase. 








I ascorbic acid 


( ascorbic acid 












1 and NaCl 


MJ/kg 


j CSF 


K 

MJ/kg 


1 CSJP 


Z 

HJ/kg 


1 CSF E 

MJ/kg 


410 

1 .35 

330 


1 410 
1 320 


1 .27 


1 410 

1 315 
t 


1 .35 1 

, L 


410 

1.16 

315 



E a refining energy 



C3F = freeness 



FEB 15 2001 16:32 FR BUCKMPN EXEC OFFICE 901 27^ ^p.. x 

urriut 901 276 6890 TO 15404281720 



P. 34/45 



.2030186 

PROPBRTy OR PRIVILEGE IS CLAIMED IS DBPINED AS FOLLOWS: 

1 . A process for the production of mechanical pulp from a 

fibroua product,, wherein the fibrous product ia subjected to an 
enzyme treat„.eni: in which the enzyme acta oa lignin in the fibrous 

product* 

2. The process according to claim 1, wherein the enzyn.e Is 
an oxidizing .n^y«e a^d acts on the lignia in the fibrous product. 

3. The process according to claim 2, wherein a redox poten- 
tial is adjusted by aeans of an oxidation-reduction regulating 

4. The process according to clain 3, wherein the oxidising 
enzyme is a „eaber selected from the group consisting o£ phenol- 
oxidaae, lignin peroxidase, Maganese peroxidase and a mixture of 
at least two of then,; and the oxidation-reduction chemical is a 
member selected fron. the group consisting of gaseous nitrogen, 
gaseous oxygen, an antioxidant, a sugar or sugar derivative, an 
organic acid, an inorganic salt and a combination of at least two 
of them, 

5. The pr,ocess according to any of claims 1 to 4, wherein 

the enzyme treatment is conducted at a tei^perature of 70 to 90'c, 
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and at a pa of 2,0 to 10-0. 

^ process for the production of mechanical pulp, which 

comprises: 

subjecting raw wood mech^qicaX pulp refined at least one 
time to a treatment with an oxidizing enzyme culpable of acting on 
lignin contained in the refined pulp, where the entyme treatment 
ia conducted at a twperature of 10 to 90 'C at a p0 value of 2.0 
to 10,0 while adjusting a redox potential of the enzyme by using a 
redox regulator, 

7. The process according to claim wherein the oxidizing 

onsyme la a member selected from the group consiffting of 
phenol oxidase, lignin peroxidase, manganese peroxidase and a 
mixture thereof* 

The process according to claim 6, wherein the oxidizing 
enzyme is laccose produced by white-rot fungus Coriolus 
verBiculum . 

9* The process according to claim 6, 7 or 8, wherein the 

raw wood pulp is thermomechanical pulp (TMP), 
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